Previous studies indicate that interplanetary small magnetic flux ropes (SMFRs) are manifestations of microflare-associated small coronal mass ejections (CMEs), and the hot material with high charge states heated by related microflares are found in SMFRs. Ordinary CMEs are frequently associated with prominence eruptions, and cool prominence materials are found within some magnetic clouds (MCs). Therefore, the predicted small CMEs may also be frequently associated with small prominence eruptions. In this work, we aim to search for cool prominence the SDO/AIA observations confirmed that the progenitor CME of this SMFR is associated with a small eruptive prominence, and the observations also supported the prominence materials were embedded in the CME. These observations are at the edge of the capabilities of ACE/SWICS and it cannot be ruled out that they are solely caused by instrumental effects. If these observations are real, they provide new evidence for the conjecture that SMFRs are small-scale MCs but also imply that the connected small CMEs could be associated with flares and prominence eruptions. 
Introduction
In interplanetary space, two kinds of magnetic flux ropes (MFRs) are often observed by spacecraft near the Earth's orbit (Moldwin et al. 2000; Cartwright & Moldwin 2008; Feng et al. 2007 Feng et al. , 2008 . One kind is magnetic clouds (MCs), which are a subset of interplanetary coronal mass ejections (ICMEs); their diameters are approximately from 0.20 AU to 0.40 AU, and their durations are usually between 12 and tens of hours (Burlaga et al. 1981; Lepping et al. 1990) . The other kind is small MFRs (SMFRs); their diameters are usually less than 0.20 AU, and their durations are usually between tens of minutes and several hours . MCs and SMFRs have two essential characters: enhanced magnetic field strength and smooth rotation of magnetic field vector; they can be fitted with cylindrically symmetric flux ropes (Moldwin et al. 2000; Feng et al. 2007 Feng et al. , 2008 Feng et al. , 2010b . Coronal mass ejections (CMEs) were frequently correlated with other solar activities such as prominence eruptions and solar flares (Webb et al. 1976; Munro et al. 1979) . Munro et al. (1979) reported that nearly 70% of CMEs are correlated with prominence eruptions, and 40% are correlated with flares. Correspondingly, many observations of prominence plasma materials within MCs (e.g. Burlaga et al. 1998; Skoug et al. 1999; Gloeckler et al. 1998; Lepri & Zurbuchen, 2010; Yao et al. 2010; Sharma et al. 2013; Wang et al. 2018) , which are the interplanetary manifestations of CMEs (Démoulin 2008) , were reported.
High mean Fe charge states (<Q Fe SMFRs with durations of tens of minutes were first found and reported by Moldwin et al. (2000) , and they proposed that these SMFRs may form as the result of interplanetary magnetic reconnection at the heliospheric current sheet (HCS). Their main evidence for this argument is the absence of reported intermediate-sized MFRs with durations of several hours; if SMFRs and MCs have the same origins, then the size distribution should be continuous. Feng et al. (2007) presented the continuous size distribution of MFRs, which include many intermediate-sized MFRs; they also found that the observed characteristics of MFRs inconsiderably change with the increase in scale. Accordingly, they proposed that, similar to MCs, SMFRs also originate from the Sun and are the interplanetary manifestations of microflare-associated small CMEs, which are difficult to be identified in the coronagraphs. Recently, found that SMFRs exhibit the >≥12) are found within MCs, and these hot materials are heated in the corona by solar flares (Lepri et al. 2001; Lepri & Zurbuchen 2004; Reinard 2005 properties, origins, and geo-effectiveness (Cartwright & Moldwin 2008 Feng et al. 2008 Feng et al. , 2010a Feng et al. , 2010b Feng et al. , 2011 Feng et al. , 2012 Feng & Wu 2009; Gosling et al. 2010; Rouillard et al. 2009 Rouillard et al. , 2011 Tian et al. 2010; Wu, et al. 2009; Zhang et al. 2013; Janvier et al. 2014a Janvier et al. , 2014b Yu et al. 2014 Yu et al. , 2016 Zhang & Hu 2016) . Many investigators have discussed the origin of SMFRs, and most of them have agreed that SMFRs originate from solar corona.
Ordinary CMEs are often associated with prominence eruptions or solar flares, and many of them occur in conjunction with solar flares and prominence eruptions. Accordingly, the low-charge ions can be detected concurrent with the hottest ions within some MCs; the low-charge ions are identified as prominence materials, and the hottest ions are interpreted to be affected by flare heating during the CME initiation (Lepri & Zurbuchen 2010) . Compared with ordinary CMEs, the predicted small CMEs may also be frequently associated with small prominence eruptions or/and solar microflare (Feng et al. 2019) , and hot materials have been detected within SMFRs. If this deduction is true, then the cool prominence plasma materials can be detected in SMFRs. In this study, we will search for cool prominence materials within SMFRs. Solar prominences are arcade-like structures of relatively cool, dense materials suspended in the hotter corona. Hence, the predicted observational characteristics of interplanetary remnant prominence materials should have low temperature, high density, and low ionic charge states, and these signatures can be taken as evidence to identify prominence material. However, the observational low temperature and high density characteristics can be modified by propagation effects when solar wind flows propagate from the Sun to the Earth (Janvier et al. 2014; Wang et al. 2018 ). The new high-density regions can be formed, and original low-temperature regions also can disappear near 1 AU through the non-uniform expansion of magnetic structures in the solar wind (Wang et al. 2018 of the 13 time periods were observed within SMFRs (see Table 1 ), 5 time periods were observed within MCs (see Table 1 of Wang et al. 2018) , 4 time periods were observed within ICMEs (ICME on13-15 April, ICME on 1-3 July, ICME on 8- reveal that this SMFR unexpectedly contains hot and cold plasma. In other words, the predicted small CME related to the SMFR may be associated with a small prominence eruption and a solar microflare.
6+ fractions have an apparent enhancement within the SMFR, and the value of Fe 6+ fraction reaches 0.127 at 18:24 UT. The O 5+ fraction curves are also enhanced in the corresponding point, and its value is 0.040. As mentioned above, low ionic charge states can also be taken as evidence in the search for prominence material. Thus, the cool plasma near 18:24 UT may be prominence materials. In addition, the mean Fe charge maintains a normal level throughout the SMFR, and its maximum value is 10.5. Therefore, the solar source region of the SMFR may be associated with prominence eruptions only (without flare).
As Wang et al. (2018) pointed out, although their selected threshold criteria are less-restrictive, some cold prominence materials in ICMEs may still have been missed. Figure 3 shows a SMFR on 25 May 2011. The Fe 6+ abundance curve had an apparent protuberance before the rear boundary, and its maximum value reached 0.096, which is lower but close to the selection criteria of Wang et al. (2018) . Therefore, the cold plasma material before the rear boundary may also be remnant prominence materials. In addition, Chi et al. (2018) successfully traced the origin of the SMFR using observations from the Sun-Earth Connection Coronal and Heliospheric Investigation (SECCHI) package on board STEREO. The source region on the solar disk of the progenitor CME of the observed SIMFR has been confirmed at S16W13 on 25 May 2011 by Chi et al. (2018) . Thanks to the high quality observations from the SDO/AIA, we have checked the coronal activity in detail. The result indicates that the coronal activity is caused by a small filament (F1; marked by the white arrows in the left panel of Figure 4 ) eruption, during which F1 underwent a fierce explosion and almost all filament material was ejected from the active region (see the right panel of Figure 4 ). Since there is no other activity source near the source region within 4 hours before the first observation of the progenitor CME in STEREO/COR2, it can be confirmed that the SMFR is associated with the eruption of F1. And from the observation, we can also verify that the material of F1 was mainly ejected away from the source region during the eruption. Synthesizing these together, we can naturally come to the conclusions that the 
